Abstract
I. INTRODUCTION
Cooperative and collaborative learning focuses on the premise that the students can learn better by doing and working with each other [9] . This kind of learning techniques is applied in engineering and computing education. Although the terms "cooperative" and "collaborative" have similar meanings, there is debate or discussion about when to apply one term or another about learning techniques, but both are types of group work. Agawa [1] points out that both cooperative and collaborative learning are based on two essential elements: positive interdependence and individual responsibility.
A systematic literature review is a method to analyze, evaluate and interpret all relevant studies to a particular research question, or specific area, or phenomenon of interest [6] . A systematic mapping review is a variant of this technique in which the evidence is plotted at a high level of granularity. Its main focus is rather on classification, conducting a thematic analysis and identifying publication fora [7] . This paper presents the results of a mapping study to identify and categorize a set of primary studies covering cooperative and collaborative learning in engineering and computing education.
The remainder of the paper is organized as follows: Section 2 describes the review process followed for the systematic review; Section 3 discusses our findings; and finally, conclusions and future work are included.
II. REVIEW PROCESS
This study was conducted according to the guidelines established by Petersen et. al [7] and was based on the PICO (Population, Intervention, Comparison, Outcomes) method [1] . The definition of the general concepts through the use of PICO is detailed in the following table. RQ3. In which areas of engineering and computing have cooperative or collaborative learning techniques been applied? RQ4. What research method was used in the evaluation of the application of these learning techniques?
A. Search strategy
The search terms used in this study were developed using the following criteria, similar to a systematic review study [8] :
(i) Besides the term "computing", we considered the five defined sub-disciplines of the computing curricula proposed by IEEE and ACM [5] "software engineering", "computer science", "information systems", "information technology", and "computer engineering".
(ii) Include "informatics" as a synonym of "computing." (iii) Include "software development" because is a term widely used in computing.
The search string that was employed in this review was:
("cooperative learning" OR "collaborative learning") AND (engineering OR informatics OR computing OR "software engineering" OR "computer science" OR "information technology" OR "software development" OR "information systems" OR "computer engineering").
B. Search process
The search process was conducted using the following databases: Scopus, Web of Science (WOS), and IEEE Xplore. WOS database used in this SLR contains the main collection of Web of Science, BIOSIS, Current Contents Connect, Derwent Innovations Index, Inspec, KCI, Medline, and SciELO.
C. Selection of studies
The following inclusion and exclusion criteria were applied to the select publications:
Inclusion Criteria. (i) The abstract of the study must indicate the application of one of the cooperative or collaborative learning techniques included in Appendix I (the list of learning techniques were obtained in [2] [4] ) Exclusion Criteria. (i) Studies with experiences not related to higher education (undergraduate or graduate) in engineering or computing (ii) Publications without peer-review (e.g. prefaces, books, editorials, etc.) (iv) Studies that shows the utilization of a software tool that supports a cooperative or a collaborative learning technique without the evaluation of the jigsaw technique.
The search process was conducted during July 2016. We obtained 2999 results from the three consulted databases. After deleting the duplicates, we select the articles that had the terms of Appendix I in their abstracts, and we finally selected 348 papers.
We applied inclusion and exclusion criteria in those 348 papers in two iterations. In the first iteration, each author reviewed 146 papers (only titles and abstracts) and extract relevant information according to our defined research questions. After a meeting to discuss our findings, in the second iteration, each author checked the 146 papers (titles and abstracts) reviewed by another author. Finally, we selected 112 studies (The appendix shows the list of selected papers).
III. FINDINGS
This section shows our findings according to the defined research questions.
A. RQ1. Publications chanels
The selected studies were published in conferences (59 papers), journals (51 articles) and books (2 book chapters). Table II reports the top-five channels with more publications. We could find the selected studies were published in 40 conference proceedings, 36 journals, and 2 books. Table III shows the top-nine conferences with more papers, and Table  IV shows the top-eight journals with more articles. As can be observed in Table V , the most applied technique is problem-based learning, following by game.
C. RQ3.Areas of engineering or computing
We could observe that one of the studies referred to more than one area. Table VI reports the number of times a learning technique was applied in an area. In Table VI , "not specified" means that it cannot be determined whether the study is in engineering or computing. Table VII shows the top-five programs (undergraduate or graduate) in which were applied those learning techniques. 
D. RQ5. Research methods used
Unfortunately, most articles included very little information in their abstract about the research method employed.
IV. CONCLUSIONS AND FUTURE WORK
This paper presents the results of a systematic mapping review of the application of cooperative or collaborative learning techniques in engineering and computing. 112 studies were selected, and they show cooperative and collaborative learning techniques were applied in laboratories and classrooms. Three of the four research question could be answered with the information of the abstracts. Unfortunately, the question about the applied research methods in those studies could not be answered because many of the abstracts did not include information about them.
It is planned as a future work include other databases to find more papers related to the application of cooperative or collaborative learning. It remains as future work to check introductions and conclusions of the selected papers in order to respond RQ4. th LACCEI International Multi-Conference for Engineering, Education, and Technology: "Global Partnerships for Development and Engineering Education", 19-21 July 2017, Boca Raton Fl, United States.
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